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(54) SELF-ADVANCING SKATE BOARD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a self-advancing skate board by 
which one can plays stating in the same feeling with an ordinary skate 
board. 



SOLUTION: Front wheels 1 1 and rear wheels 12 are fixed to the rear 
face of a deck 1 through support structures 13, 14. The support 
structures 13, 14 allows the deck 1 to incline in accordance with an 
eccentric load acting on the right or left side of the deck 1 and have a 
steering function controlling the front wheels and the rear wheels. An 
electric motor 2 driving the rear wheels 1 2, a battery 3 supplying electric 
power to the electric motor 2, and a control circuit box 4 controlling the 
motor 2, are attached to the rear face of the deck 1 . And also an angle 
sensor detecting the inclined angle of the right and left sides of the deck 
1 is attached to the rear face of the deck 1 . The driving control circuit 
equipped in the circuit box 4 outputs a control signal to generate a 




larger driving power as the eccentric load is large in accordance with the 
detected signal from the angular sensor to drive the electric motor 2. 
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* NOTICES * 



JPO and NCIPI are not responsible l^Plny 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A front wheel (11) and a rear wheel (12) are attached in the rear face of the deck (1) through a 
support device (13) and (14). A support device (13) and (14) In the skateboard which has the steering function to 
steer a front wheel (11) and a rear wheel (12) according to the **** load which inclines and acts on right and 
left to the deck (1) while permitting the inclination of the deck (1) In the rear face of the deck (1), the power 
generator of a front wheel (11) and a rear wheel (12) coordinated with either at least, The control unit which 
controls the magnitude of the power which this power generator generates, and the detector which detects the 
physical quantity which changes according to the magnitude of said **** load are attached. A control unit The 
self-propelled skateboard characterized by creating the control signal for generating bigger power, and supplying 
a power generator according to the detection signal from a detector, so that said **** load is large. 
[Claim 2] A detector is a self-propelled skateboard according to claim 1 which is the angle sensor which detects 
theta as physical quantity whenever [ tilt-angle / of right and left of the deck (1) ]. 

[Claim 3] A control device is a self-propelled skateboard according to claim 2 which controls the generating 
power of a power generator to zero when theta is zero whenever [ tilt-angle / of the deck (1) ]. 
[Claim 4] A control device is a self-propelled skateboard according to claim 3 with which theta controls the 
generating power of a power generator by within the limits below a predetermined threshold to zero, and controls 
the magnitude of generating power in the range in which theta exceeded the predetermined threshold whenever 
[ tilt-angle / of the deck (1) ] according to whenever [ this tilt-angle ] more than zero whenever [ tilt-angle / of 
the deck(1)]. 

[Claim 5] A power generator is a self-propelled skateboard given in any of claim 1 which equips the electric 
motor (2) and the electric motor (2) with the dc-battery (3) which supplies power thru/or claim 4 they are. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the self-propelled skateboard carrying power 

generators, such as an electric motor, about the skateboard as a game instrument. 

[0002] 

[Description of the Prior Art] In the common skateboard, the front wheel and rear wheel of a Uichi Hidari pair 
are attached in the rear face of the plate-like deck through the support device, respectively, and a support 
device has the steering function to steer a front wheel and a rear wheel while permitting the inclination of the 
deck according to the bias of right and left of the load concerning the deck. Therefore, by the steering function 
which a bias and a support device have [ the load applied to the deck by performing weight migration right and 
left on the deck ] at right and left, while the deck inclines low in a weight migration side, a front wheel and a rear 
wheel can turn by being steered in the weight migration direction. 

[0003] On the other hand, it carries an electric motor and a dc-battery in the rear face of the deck, tells 
rotation of this electric motor to a front wheel and/or a rear wheel, and obtains driving force while the support 
device adopted as the common skateboard is used for a self-propelled skateboard (for example, JP,6-80469,U). 
Here, starting/halt of an electric motor are performed by ON/OFF of the hand switch attached in the point of 
the code extended from an electric motor. According to the self-propelled skateboard, even if it is the uphill of 
the flat ground or some, it can move forward with the driving force by the electric motor. Moreover, it can turn 
by performing weight migration right and left on the deck like a common skateboard. 
[0004] 

[Problem(s) to be Solved by the Invention] strong [ at the time of a turn / in weight migration ] in a common 
skateboard, when performing a short turn, for example — trampling — a big load is added to the deck, the 
driving force of sufficient magnitude is obtained according to the reaction force, and it shifts to the next turn. 
**** actuation is performed at the time of the change to the next turn, and the driving force which should be 
applied to the deck is weakened. Thus, it skates by making a turn continue, performing load and **** actuation 
with weight migration, and giving strength to driving force. However, in the conventional self-propelled 
skateboard, it did not pass over the generating power of an electric motor for it to be able to change between 
zero and constant value by ON/OFF of a hand switch, but since the driving force by the motor at the time of a 
turn became fixed, it had the fault which cannot skate with the same feeling as a common skateboard. 
[0005] The purpose of this invention is offering the self-propelled skateboard which can skate with the same 
feeling as a common skateboard. 
[0006] 

[Means for Solving the Problem] In the self-propelled skateboard concerning this invention A front wheel (11) 
and a rear wheel (12) are attached in the rear face of the deck (1) through a support device (13) and (14). A 
support device (13) and (14) According to the **** load which inclines and acts on right and left to the deck (1), 
while permitting the inclination of the deck (1), it has the steering function to steer a front wheel (1 1) and a rear 
wheel (12). In the rear face of the deck (1), moreover, the power generator of a front wheel (1 1) and a rear wheel 
(12) coordinated with either at least, The control unit which controls the magnitude of the power which this 
power generator generates, and the detector which detects the physical quantity which changes according to 
the magnitude of said **** load are attached. A control unit According to the detection signal from a detector, 
the control signal for generating bigger power is created, and a power generator is supplied, so that said **** 
load is large. 

[0007] In the self-propelled skateboard of above-mentioned this invention, if weight migration is performed to 
the inside of a turn on the deck (1) in order to turn, while the load over the deck (1) inclines low inside a turn of 
the deck (1) by the steering function of a bias and a support device inside a turn in connection with this, a front 
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wheel (1 1) and a rear wheel (12) ar^^utomatically steered in the turn directioj^JL>reover, according to the 
magnitude of said **** load, physi^fcuantity, such as whenever [ tilt-angle ^^.he deck (1) ], changes, this 
physical quantity is detected in a director, and this detection signal is inputted into a control unit. According to 
this, a control unit creates the control signal for generating bigger power, and supplies it to a power generator, 
so that a **** load is large. If the deck (1) is strongly trampled while performing weight migration to the inside of 
a turn in order to follow, for example, to perform a sharp turn, a **** load will increase and the generating power 
of a power generator will increase according to this. Consequently, big driving force is obtained. And if **** 
actuation is performed at the time of the change to the next turn, a **** load will decrease and the generating 
power of a power generator will approach zero according to this. Thus, by performing load and **** actuation 
with weight migration, the generating power of a power generator fluctuates and strength is obtained by driving 
force like a common skateboard. 

[0008] Specifically, angle sensors, such as a potentiometer which detects theta as physical quantity whenever 
[ tilt-angle / of right and left of the deck (1) ] as a detector, are employable. In this case, theta becomes large 
whenever [ tilt-angle / of right and left of the deck (1) ], so that a **** load becomes large. 
[0009] Moreover, specifically, a control device controls the generating power of a power generator to zero, when 
theta is zero whenever [ tilt-angle / of the deck (1) ]. Here, theta can form the neutral zone which controls the 
generating power of a power generator to zero by within the limits below a predetermined threshold more than 
zero whenever [ tilt-angle / of the deck (1) ]. According to this concrete configuration, by riding on the deck (1) 
and performing weight migration, a power generator starts for the first time, and driving force occurs. If it gets 
down from the deck (1), a power generator will stop automatically and driving force will serve as zero. Therefore, 
the ON / off actuation by the conventional **** hand switch are unnecessary, and convenient. Moreover, there 
is no possibility that a skateboard may overrun recklessly, at the time of a fall etc., and it is safe for it. 
[0010] 

[Effect of the Invention] According to the self-propelled skateboard concerning this invention, also on the flat 

ground or an ascent hill, it can skate with the same feeling as a common skateboard. 

[0011] 

[Embodiment of the Invention] Hereafter, along with a drawing, it explains concretely about the gestalt of 
operation of this invention. While the self-propelled skateboard concerning this invention is equipped with the 
plate-like deck (1) as shown in drawing 1 , and the front wheel (11) of a Uichi Hidari pair and (11) are supported 
by the rear face of this deck (1) through a front-wheel support device (13), the rear wheel (12) of a Uichi Hidari 
pair and (12) are supported through the rear wheel support device (14). Moreover, the circuit box (4) for 
controlling the generating power of the electric motor (2) for driving a rear wheel (12) and (12), and the dc- 
battery (3) for supplying power to an electric motor (2) and an electric motor (2) is attached in the rear face of 
the deck (1), and the output shaft of an electric motor (2) has led to a rear wheel (12) and (12) through the 
power transmission device (5). 

[0012] A front-wheel support device (13) and a rear wheel support device (14) are the same structures as 
conventionally fundamentally as a device, for example, the front-wheel support device (13) has the structure 
shown in drawin g 2 . That is, the base (71) is fixed to the rear face of the deck through a tooth-space pad (7), 
and in this base (71), while a pivot (72) protrudes, the long hole (73) is established. On the other hand, while the 
boss section (60) which the pivot (72) of the base (71) should penetrate is formed, the arm (76) inserted in right 
and left with allowances to the long hole (73) of a rocking shaft (72) protrudes on the bracket (6) in which the 
front wheel (1 1) of a right-and-left pair and (11) were attached. The boss section (60) of a bracket (6) should be 
caught in the elastic pad (74) of a vertical pair, and (75). The point of a pivot (72) penetrates the boss section 
(60) and both the elastic pad (74), and (75) in this condition, and rotation of the circumference of the pivot of a 
bracket (6) and rocking in the field containing a pivot are permitted by fixed include-angle within the limits with 
the elasticity of an elastic pad (74) and (75), respectively. 

[0013] As a rear wheel support device (14) is the same configuration as a front-wheel support device (13) 
fundamentally and is shown in drawing 3 , an axle (61) is supported by the bracket (6) at rotation freedom, and a 
rear wheel (12) and (12) are being fixed to the both ends of this axle (61) through a boss (63) and (63). The 
output shaft of an electric motor (2) has led to the axle (61) through the power transmission device (5) like the 
above-mentioned. While a power transmission device (5) attaches a original ** pulley (51) in the output shaft of 
an electric motor (2), it attaches a follower pulley (52) in the boss (63) of a rear wheel (12) through an one-way 
clutch (54), and stretches a timing belt (53) between a original ** pulley (51) and a follower pulley (52). As for 
rotation of the advance direction of an electric motor (2), the rotation drive of propagation and the axle (61) is 
carried out at a boss (63) through a original ** pulley (51), a timing belt (53), a follower pulley (52), and an one- 
way clutch (54). 

[0014] Moreover, the angle sensor (8) which consists of a potentiometer for detecting theta whenever [ tilt- 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



2005/03/15 



3/4 ^— v 



angle / of the deck (1) ] as shown in d rawin g 4 (b) and d rawin g 5 (b) is attach^je the rear face of the deck (1). 
In addition, it is also possible to cf^H^ to a potentiometer and to constitute l^^gle sensor (8) with a 
gyroscope etc. 

[0015] The circuit box (4) shown in drawing 1 is equipped with the drive control circuit (9) which consists of the 
neutral zone processing section (91), the conversion gain section (92), and current amplifier (93) as shown in 
d rawin g 6 , the armature current la acquired from a drive control circuit (9) is supplied to an electric motor (2), 
and the running torque TH of an electric motor (2) is told to the rear wheel of the body of a skateboard (10). 
Moreover, Load Fh joins the body of a skateboard (10). Consequently, the body of a skateboard (10) advances at 
the rate v according to the running torque of an electric motor (2) while the deck inclines by weight migration, 
theta is detected by the angle sensor (8) whenever [ tilt-angle / of the deck of the body of a skateboard (10) ], 
this detection signal is inputted into the neutral zone processing section (91) of a drive control circuit (9), after 
signal processing to which theta uses the range below a predetermined threshold as a neutral zone more than 
zero whenever [ tilt-angle ] is performed, it is amplified by the conversion gain section (92) and the current 
command Vi is created. The current command Vi is supplied to current amplifier (93), and is changed into the 
armature current la according to the current command Vi. 

[0016] Drawing 7 expresses the relation between theta and the current command Vi whenever [ tilt-angle ], and 
by above-mentioned neutral zone processing, whenever [ tilt-angle ], the current command Vi serves as zero 
below by threshold thetat more than zero, and although theta is maintained by the idle state, an electric motor 
An electric motor generates big torque, so that the current command Vi proportional to whenever [ tilt-angle ] 
will be created and theta will become large whenever [ tilt-angle ], if theta exceeds threshold thetat whenever 
[ tilt-angle ]. In addition, whenever [ tilt-angle / not only the proportional control according to theta but ], the 
control based on theta and the related table between the current commands Vi can be adopted, and the 
nonlinear relation fitted, for example to actual transit feeling can be specified [ whenever / tilt-angle ] on this 
relation table at creation of the current command Vi. 

[0017] In the above-mentioned self-propelled skateboard, as shown in draw ing 4 (a) and (b), weight is put on the 
core of the deck (1), where the deck (1) is maintained horizontally, a front-wheel support device (13) and a rear 
wheel support device (14) serve as a perpendicular posture to the longitudinal direction of the deck (1) like 
illustration, and the travelling direction of a skateboard turns into a longitudinal direction of the deck (1). 
Moreover, the driving force according [ whenever / tilt-angle / of the deck (1) ] to a motor for zero serves as 
zero at this time. On the other hand, when the load which performed weight migration on the deck (1) as shown 
in drawing 5 (a) and (b), for example, inclined toward the left-hand side of the deck (1) is applied, while the deck 

(1) inclines low on left-hand side and a front-wheel support device (13) rotates counterclockwise in connection 
with this according to this **** load, a rear wheel support device (14) rotates clockwise. The counterclockwise 
turn of a skateboard is attained as a result of this steering. Moreover, if theta has exceeded the threshold 
whenever [ tilt-angle / of the deck (1) ] at this time, the driving force according to theta will be obtained 
whenever [ this tilt-angle ]. 

[0018] Therefore, when performing the continuous turn, by performing weight migration on the deck (1) and 
making the deck (1) incline toward the inside of a turn low, the driving force of the magnitude according to 
whenever [ tilt-angle ] is obtained, and a skateboard will move forward, drawing radii towards the next turn. And 
at the time of the change to the next turn, by returning a load point to the center position of the deck (1), the 
deck (1) returns to a horizontal position, driving force falls to zero, and a skateboard moves forward by inertia. 
Thus, by performing weight migration right and left, strength is given to driving force, it is the same feeling as a 
common skateboard, and the continuous turn can be performed. 

[0019] If an electric motor is started automatically and gets down from the deck (1) by according to the above- 
mentioned self-propelled skateboard riding on the deck (1) and performing weight migration, since an electric 
motor will be suspended automatically, the ON / off actuation by the conventional **** hand switch are 
unnecessary, and convenient. Moreover, there is no possibility that a skateboard may overrun recklessly, at the 
time of a fall etc., and it is safe for it. 

[0020] In addition, deformation various by technical within the limits given not only in the gestalt of the above- 
mentioned implementation but a claim is possible for each part configuration of this invention. For example, as a 
means to detect the **** load over the deck (1), it is possible not only the angle sensor (8) of the above- 
mentioned example but to attach a pressure sensor for example, in a rear wheel support device (14), and to 
detect a **** load. Moreover, by attaching an acceleration sensor in a front wheel (1 1) or a rear wheel (12), and 
measuring the acceleration of a skateboard, the transit initiation time by kick can be detected, an electric motor 

(2) can be started based on this detection, and the method which shifts to the above-mentioned drive control 
according to whenever [ tilt-angle / of the deck (1) ] can also be adopted after that. 
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* NOTICES * 

JPO and NCI PI are not responsible ^^my 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Dr awing 1] It is the perspective view which looked at the self-propelled skateboard concerning this invention 
from the rear-face side. 

[Drawing 2] It is the decomposition perspective view of a front-wheel support device. 

[ Drawin g 3] the important section of a rear wheel support device and a power transmission device was expanded 
and expressed — it is a fracture rear-face Fig. a part. 

[ Dra wing 4] It is drawing showing the condition of a skateboard in case whenever [ tilt-angle / of the deck ] is 
zero. 

[Drawing 5] It is drawing showing the steering condition of a skateboard when the deck inclines. 
[Drawin g 6] It is the control-block Fig. of the self-propelled skateboard of this invention. 

[Drawing 7] It is a graph showing whenever [ tilt-angle / of the deck ] p and the relation of the current command 
to an electric motor. 
[Description of Notations] 

(1) Deck 

(11) Front wheel 

(12) Rear wheel 

(13) Front-wheel support device 

(14) Rear wheel support device 

(2) Electric motor 

(3) Dc-battery 

(4) Circuit box 

(5) Power transmission device 
(8) Angle sensor 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible 
damages caused by the use of this 

"I.This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 




translation. 



DRAWINGS 



[ Drawin g 1] 




[Drawing 2] 




[Drawin g 3] 




[ Drawi ng 4] 
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[ Dra wing 6] 
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[Drawing 5] 
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